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Intermediate Scale In-Situ Food-Waste Composting

Applicant: The Eden Project
Technology type: Composting

Project Description

This project will trial in-situ food waste
composting for the significant sector falling
between small scale domestic composting and
larger scale plants requiring significant waste
transport. If proved to be economically and
environmentally viable it could be of great
benefit to a broad range of organisations.
Housed within the Waste Neutral Recycling
Compound (WNRC) at the Eden Project, it
offers an exceptional demonstration
opportunity to both public and professional
interested parties, and additionally to contribute
to the wider diversion of BMW through
informing the general public. The project would
assess the environmental and financial
outcomes, and make a recommendation on the
suitability of complete in-vessel composting as a
solution for environmentally-friendly disposal of
small stream organic wastes, diverting BMW
from landfill.

Technology Background

The system identified to deliver this project is
Susteco’s NETER 30 in-vessel composter.
Susteco (Sweden) are experienced in providing
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quality systems, generally to schools and
community groups throughout Northern
Europe, and have a number of smaller (Big
Hanna) units operating successfully in the UK.
The NETER series of composters are designed
and manufactured by Torsten Hultin, the
inventor of the ALE trumman composter. From
1991 until 2003 over 500 ALE trumman have
been sold worldwide, and there are
installations throughout Scandinavia, United
Kingdom, France and Japan. The NETER
composter addresses the need for on site
composting of food waste for those with a
greater throughput.

Inputs / Outputs

The final output compost is very potent and
will need to be mixed at a ratio of 1 part to
every 5 parts soil.

Scale / Costs

Direct capital costs of the in-vessel composter
are approximately £170,000. The NETER 30
has a capacity of 30 cubic metres, or between
1 and 1.5 tonnes per day of biodegradable
waste, but the NETER system can be
configured at various capacities.

Energy Balance

Composting is an exothermic reaction and
therefore provides its own heat. Energy is
“locked up’ in the resultant growth medium
for slow release when used for planting. The
alternatives to composting on site would be to
compost in a centralised facility, or to send to
landfill. Both these transport intensive options
have a negative effect on carbon balance and
energy consumption. Electrical demand to run
the system is about 25kWhr per day.
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Mass Balance

Mass loss is calculated to be a reduction of
70-95% of the input, depending on the
variation of the waste material in quality as
well as quantity. The compost output is
therefore expected to be around 10 — 20%
of the input by mass, with a moisture content
of 25 - 35%.

Emissions

Atmospheric emissions are mainly in the form
of CO2 and water vapour. Approximately
16.5kg CO: will be emitted for every 100kg
waste treated, however, this does not affect
total atmospheric COz, as the carbon was
originally taken out of atmospheric CO2

(via photosynthesis) when the food was
growing. A biofilter deals with unwanted
smells, and there is no methane generation.
Any runoff will go into the closed drainage
system, and be treated through a membrane
bioreactor to grey water standards. There is
no discharge to land other than composted
material, which will no longer be waste but a
recyclable product.

Project Contact Details:

Alison Vaughan

Eden Project

Bodelva

St Austell

Cornwall

PL24 2SG

Tel: 01726 811975

Fax: 01726 811912

Email: avaughan@edenproject.com

Project Partners:

Susteco AB, Sweden
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Advanced Aerobic Digestion of Bio-wastes

Lead Company: Sustainable Bio Ltd.
Technology type: Autogenous Thermophilic Aerobic Digestion

Thermophilic Digesters

Project Description

Sustainable Bio’s 200 tonne per day plant,
based near Topcliffe in North Yorkshire will
accept biodegradable wastes, including
Category lll Animal By-Products, from local
authorities, their contractors, farms, recycling
collection and food and drinks industry
companies. The plant uses Autogenous
Thermophilic Aerobic Digestion technology to
transform discarded organic materials into soll
fertility products of consistent quality and high
agronomic value. Pathogen kill is guaranteed
and the process fully complies with current
UK/EC ABP Treatment Legislation and US
EPA503 Regulations. A 15 tonne per day
transportable Biotel demonstration and testing
plant is currently being commissioned on site
which is used to test incoming material to
analyse its nutrient make up.

Technology Background

The technology, developed the past 15 years
with the participation of a number of local and
national government bodies and national food
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companies, has been designed to provide a
simple but effective, stable and reliable
alternative to landfill and incineration for
discarded mixed organic materials. The process
has been further enhanced to minimise its
environmental impact — very little energy is
required, the system is totally contained to
minimize noise and odour emissions, the site
footprint is small — 6000ft? being large enough
to site a 200 tonne per day plant and the
process is extremely efficient — taking only 36
hours from material input to end product.

Before the biodegradable waste is accepted
for processing, a Biowaste Characterisation
and Product Re-use (BCPR) study must be
undertaken to determine its suitability for the
bio-digestion process and its approximate
nutrient composition, so that different input
materials can be blended to generate end
products which have the optimum mix of
nitrogen, phosphorus and potassium.

The Sustainable Bio system essentially
comprises four vessels: an infeed reactor vessel
(mesophilic); two (thermophilic) bio-digester
vessels; and a “finished product™ storage
vessel where the residue is kept until it is
pumped out for agricultural use. Selected
organic materials, having had any
contaminants removed, are macerated in the
infeed reactor vessel; the appropriate nutrient
mix and slurry consistency must be achieved
before the digestion process begins. The
temperature of the waste is raised to between
40-50°C by activating bacteria through
continuous aeration.

The waste is then transferred into the primary
bio-digester, which is linked to a secondary
thermophilic digester. In the first tank the
bacterial action and an agitator mechanism
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raises the temperature to around 65°C. In the
secondary digester the proliferation of bacteria
raises the temperature to 75°C, where it is
held at a controlled level, to guarantee
pathogen Kkill.

The end product is stored as a liquid fertiliser
or can be mechanically dewatered to produce
a liquid filtrate and a solid fertiliser. The
agronomic fertiliser has been proven, through
growing trials undertaken by Wye College,
Kent. These trials proved its application
dramatically increases crop yields, improves soil
structure and nutrient composition, whilst
avoiding the environmental drawbacks of
petro-chemical fertilisers such as nitrification
and greenhouse gas emissions during the
growing cycle.

Inputs / Outputs

It is expected that a small percentage (less
than 0.01%) may be classed as contamination,
eg plastic containers and film. However, an
input of 15,000 tonnes of biodegradable
waste should produce 15,000 tonnes of liquid
fertiliser or 3,750 tonnes of dewatered solid
fertiliser granules.

Scale / Costs

The cost of building a Biotel plant of 200
tonne per day input process capacity is in the
region of £1.9m.

Energy Balance

The main use of electricity for the plant is in
the stirring mechanism of the tanks. It is
estimated that the electricity cost is in the
region of £1 per tonne processed.

Mass Balance

There is likely to be very little difference
between the weight and volume of material

entering the plant and that leaving as fertiliser.

There may be a 5% moisture loss through the
evaporation and egress of steam through an
activated carbon filter but most of the
moisture condenses and is fed back into the
processing system.

Emissions

There is no liquid effluent from the bio process

and bio-filters on the air vents eliminate odours.

Project Contact Details:

Philip Moore

Sustainable Bio Ltd

Main Street, Upper Benefield
Oundle, Peterborough

PE8 5AN

Tel: 01832 205106

Fax: 01832 205353

Web: www.sustainablebio.co.uk

Project Partners:

Kaltek Bio
Yorkshire Forward
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The Rocket Composting System

Lead Company: Accelerated Compost

Technology type: Composting

- iz

Project Description

The project involves affordable and simple in-
vessel technology within small to medium
scale applications for the treatment of Animal
By-Products and biodegradable waste. The
technology is relatively mobile, flexible, clean,
and efficient and produces nutrients to put
back into the environment.

Composting will be decentralised, on site,
matching the capacity requirements of each
application. Suitable applications range from
public to private sector including prisons,
education sector, community groups, hotels,
county councils , food manufacturers etc.

Technology Background

The Rocket composter requires equal measures
of ‘green’ high nitrogen waste i.e. food waste

and ‘brown’ high carbon waste i.e. woodchip

to produce compost, and can process category
3 ABP’s and catering waste.

The Rocket composter was granted a patent in
2001 and has been designed to be compliant
with the Animal By-Products Regulations
2003. A large number of different facilities are

now using the Rocket with over 150 to date
used in the UK and Ireland.

The Rocket composter has been granted ABPR
approval in various applications and has most
recently the range have been accredited with
“pre validation” from the State Veterinary
Service on behalf of DEFRA, for the
composting of meat included catering wastes.

Inputs / Outputs

The majority of organic wastes can be treated
in the Rocket:

« Food / Kitchen Waste, including category
3 ABP’s, catering waste, plate scrapings,
meat, fruit & vegetable waste, tea bags,
eggs shells, small chicken bones, rice,
pasta etc.

- Garden Waste, such as grass clippings, leaf
mould, chipped woody material, weeds.

= Wood chip based animal bedding.

Material produced by the Rocket, dependent
on maturation period can have many uses
including use as a mulch, top dressing or soll
improver. The PAS100 compost standard could
be applied to the end product of the Rocket
Process.

Scale / Costs

Scale is affected by the quantities to be
processed. The machine can treat anything
from 100 litres upwards. Some of the larger
applications, using multiple machines, have
on-site facilities capable of processing 10,500
litres per week. The possible 10,500 litres is a
50/50 mixture of food waste and woodchip.
Direct equipment costs to treat 3500 litres per
week are in the region of £16k — £19k.
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Recycling and Recovery of Biodegradable Municipal
Waste by Fluidized Bed Gasification Technology

EBARA Corporation

Technology type: Thermal Treatment

Project Description

This demonstration plant is intended to gasify
various types of pre-treated wastes derived
from MSW. Examples are high calorific value
fractions from MBT processes. It will be a
major goal to compare overall BMW diversion
performance with differently pre treated input
materials. This would result in knowledge of
which pre-treatments are actually necessary to
achieve overall best ecologic and economic
results in BMW diversion.

This plant would be one of the first waste
gasification installations in England of near
commercial size and the first in England to
continuously generate a fuel gas from BMW.
Globally there are currently no commercially
successful waste gasification installations in
operation except for Japan.
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Technology Background

EBARA has constructed over 200 waste
treatment plants using internally circulating
bubbling fluidized bed technology, 25 of
which apply gasification. The proposed ICFG
plant, to date realised in two pilot plants,
applies the same proprietary technology.
ICFG generates a product gas for high
efficiency power generation, co-combustion
or feedstock recycling.

ICFG is a fluidized bed gasifier, operating at
low temperature and atmospheric pressure.
Its most distinguishing feature is separate
gasification and char oxidation chambers,
which enables production of a high heating
value product syngas from the biodegradable
and volatile part of the waste, without using
expensive (energy consuming) oxygen as a
gasification agent.

Inputs / Outputs

The plant can accept various qualities and
mixtures of waste. The basic requirement is

a maximum particle size of approximately
300 mm, and a lower heating value of

10 MJ/kg, so plain MSW screened for bulky
material, shredded MSW, and waste after
various grades of mechanical-biological pre
treatment (MBT) are all acceptable. Also,
liquid wastes like oils and sewage sludge may
be co gasified.

All output streams have market potential.
For some products — combustible gas, metals




Descriptions of Applications

and electricity — well-established markets exist
in England. Inert bottom ash may be used in
construction. While this will not generate large
amounts of revenue, it will save landfill costs,
increase diversion from landfill and replace
virgin construction materials.

The metallurgical industry will charge for
recycling of (heavy metal rich) fly ash. Market
conditions will decide whether land filling of
this small mass fraction is more economical.

Scale / Costs

The demonstration plant is scaled at only
4,500tpa (15 tonnes per day), or 2 MW
thermal input. This is the minimum size to
achieve scaleable results. A commercial plant
with 2 process lines of 40 MW each would
serve a community of about 500,000 people.
A 15 tonnes per day plant would cost £6.25M
to construct. Operational costs during an
18-month service period would be around
£1.35M.

Energy Balance

ICFG wiill offer excellent energy efficiency in a
commercial installation, where more than half
of the energy content is transferred to the
product gas, which can be used for power
conversion in large-size efficient generators,
while the remainder of the energy content is
still available as heat for steam generation. In
the demonstration facility, it will not be
efficient to recover that heat, and so work
would focus on the fuel gas generation.

Mass Balance

It is intended that the demonstration plant
would be operated in campaigns, with varying
testing and demonstration targets.
Theoretically, in full continuous operation (300
d/y), the plant would gasify 4,500 t/y of waste,
corresponding to 3,060 t/y of BMW. No
biodegradable waste is land filled after
treatment with ICFG. The total mass flow of
ash is 34 kg/h, including gasifier bottom ash,
fly ash, and metals.

Emissions

The main emissions would be combustion
products from utilisation of the derived fuel
gas, and the flue gas of the ICFG process
(2952m3/hr), which is predominantly nitrogen
(54%), and water vapour (32%), with smaller
amounts of oxygen (8%) and carbon dioxide
(5%). Levels of SO2 and HCI would be
maintained in compliance with all relevant
regulations, especially the Waste Incineration
Directive.

Project Contact Details:

Kenji Asali

EBARA Corporation
Zurich Branch
Thurgauerstr. 40

8050 Zurich

Switzerland

Tel: +41 44 307 35 27
Fax: +41 44 307 35 26
Email: kenji.asai@ebara.ch
Web: www.ebara.ch
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RESULT — Renewable Energy Station Utilising

Landfill & Technology

Omega Power Ltd.
Technology type: Thermal Treatment

Project Description

The Omega Power project is an innovative
compact power station for a local community.
It uses a series of existing, proven and hence
technically feasible, technologies in a novel and
patented assemblage to address obligations for
diversion of biodegradable urban biomass
materials from landfill as required under EU
Landfill Directive, and use of non fossil fuel for
energy production required by government
renewable energy targets ratified at a local
level under Agenda 21.

RESULT will make use of sorted materials:
mixed paper and card forming an “urban
biomass”, as fuel for power generation and
heat recovery. The Urban Biomass may come
from a variety of sources, although, much
waste paper and card is separated by
householders, little of it finds its way into
recycled paper, due partly to the mixed
gualities of paper collected and the energy

inefficiencies in making high quality recycled
paper from this source. The “urban biomass”
can be used with no detrimental effect on
availability of waste paper for recycled paper
production since there is more than enough to
go round.

The iconic pyramidal structure will capture
energy by utilising urban biomass as a resource
and photovoltaic panels within the structure.

Technology Background

The fuel may come from a variety of sources.
The material is dried using heated tunnels and
moving floors. It is then shredded and
separated by combining pre shredders,
windsifter, ferrous and non-ferrous separators
and polished using infra-red optical sorting to
give a 98% biomass fuel. It is then stored in
appropriate storage bunkers.

The urban biomass fuel then follows an
automated path using hydraulic lifts, into the
loading hopper of the combustion process.
The lightweight material is then blown into
the combustion chamber of the RESULT boiler.
Combustion occurs in a conventional grate,
raising high pressure steam with conventional
gas clean up and CO2 emissions monitoring.
Other fuels such as energy crops could be
added to the fuel mixture.

A combustion rate of 10 tonnes per hour will
generate 12MWe: sufficient power to 12,000
homes.
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Inputs / Outputs

The Urban Biomass fuel for the project may
come from a variety of sources; blue bag
household collection, bio-fibre sludge from an
autoclave process or solid recovered fuel after
aerobic fermentation.

The primary output is electricity which can be
exported to the grid. In addition waste heat
may also be available for local heating
requirements.

The combustion process will produce ¢.5.8
tonnes of ash for each 100 tonne of fuel.

Scale / Costs

The overall cost for a 12MWe station is of the
order of £30M. When operational the plant
should provide an annual return of ¢.23% on
capital employed.

Energy Balance

Every 100 tonnes of fuel will provide 49.76
kWth input to the system. From this 13.50
kWe of electricity will be generated, 8.61
kWth of heat will be available for local heat
requirements and 21.93 kWth be rejected
from the condenser. The rest of the fuel input
energy will be lost as boiler, stack and turbine
losses.

Mass Balance

Every 100 tonnes of fuel will require 551.5
tonnes of air for combustion producing 5.8
tonnes of ash and 645.7 tonnes of flue gas.

Emissions

RESULT has been designed to minimise
emissions and will be fitted with monitoring
and abatement equipment to determine that
all emissions will be below the levels required
by the legislation. It is anticipated that the
plant will meet the requirements without the
need for any scrubbing facility thus eliminating
any concerns regarding disposal of
contaminated liquids.

Project Contact Details:

Alana Dixon

Omega Power Ltd

5 Morland Court

53 Bath Street

Abingdon

Oxfordshire

OX14 1EA

Tel: 01235 528873

Fax 01235 528874

Web: www.omegapower.ltd.uk

Project Partners:

Vecoplan

AET

Biffa

Cleanaway & Shanks
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Gasification of Waste with Energy Recovery

Planet Advantage Ltd.

Technology type: Thermal Treatment

Project Description

The aim of this project is to process MSW,
MSW residues, industrial / commercial waste,
clinical waste and some other hazardous
wastes, utilising these as a fuel for Planet’s
gasification process. Initially, 30,000 tonnes
p.a. will be processed, with this being
increased to 60,000 tonnes in the future, in
line with the planning consent for the site, in
Dumfries, Scotland.

In the initial phase, ~3MWe will be generated
for export to the grid, along with ~5MW1t
which will be used for space heating, drying
and/or chilling.

The plant will be owned and operated by Scotgen
(Dumfries) Ltd, acting as a pilot for a number of
such developments throughout the UK.

Technology Background

The technology utilises a number of Primary
Gasification Chambers (PGC’s) into which the
waste is loaded, without any requirement for
shredding or pre-processing. Each of these
PGC’s holds approximately 12 tonnes of waste,
and these individual ‘batches’ are operated
sequentially, providing an even and efficient
release of rich producer gases (mainly
hydrogen, methane and Cwhich are mixed
with oxygen and oxidised in the Secondary
Combustion Chambers (SCC’s).

The slow, ‘quiet’ gasification process, in its low
temperature, non-turbulent environment,
produces only tiny amounts of particulate and
avoids fluctuating temperatures, thus reducing
the possibility of NOx formation. The high
temperature oxidation in the SCC ensures
complete burnout of the gases and prevents
dioxin formation.

Long exposure to temperature in the PGC
minimises the amount of ash remaining, with
ash tests demonstrating less than 0.5% of
carbon in ash, with no slagging, and easy
mechanical recovery of ferrous and non-
ferrous metals.

The hot exhaust gases from the SCC are
cooled in a water tube boiler, equipped with a
superheater for steam production, and an
economiser to gain maximum efficiency from
the energy in the flue gas.

Whilst the high pressure steam is then passed
to a multi-stage turbine / gen set for electricity
production, the cooled exhaust gases are
cleaned and polished in the ‘dry’ Flue Gas
Treatment (FGT) system, prior to being
exhausted through the main stack. This FGT
system uses sodium bicarbonate for acid gas
neutralisation, activated carbon to remove
traces of dioxins, furans and heavy metals, and
a filter bag house to collect the spent scrubber
consumables and any residual fly-ash.
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The Continuous Emissions Monitoring system
(CEM) monitors and reports all required data
relating to emissions to atmosphere, and
interfaces with the FGT system to ensure the
most efficient use of scrubber consumables.

Space requirements

The process equipment for this 30,000 tpa
plant only requires a footprint of 60m x 25m,
with a 3,000 sq mtr building being sufficient
to accommodate the plant and a substantial
waste reception area, offices, stores and
turbine house. The modular nature of the
technology means that designs can be created
for a wide variety of shapes and sizes of
buildings. The facility buildings, themselves,
are simple and low profile, typically 8.5 m to
the eaves and ~12.5m to the ridge.

Inputs / Outputs

The plant will be capable of processing 90
tonnes of waste per day, resulting in the
following:

- 3MWe exported to the grid;
< 5MWst for drying, space heating or chilling;

= 4.5 tonnes/day of clean, inert bottom ash;
and

« 2.25 tonnes/day spent scrubber
consumables and fly-ash,

Scale / Costs

The capital costs for this 30,000 tpa project are:
e £11.5M Process plant; and
= £1.5M Building and Civil Works.

Additional costs for grid connection, weigh
bridge, tele-handler and ancillary equipment.

Operating costs (before depreciation and
interest): Approx. £35-£40 per tonne.

Emissions

High quality standards achieved, well within
Waste Incineration Directive limits.

Other Planet Developments

In May 2006, Planet’s technology partners
commissioned a new plant in Husavik, Iceland.
The plant has been built and operated to EU
standards, in particular WID.

It deals with 8,000 tpa of waste, including:
e Untreated MSW;,

e Industrial / Commercial;

= Construction / Demolition;

e Tyres;

* Meat and fish processing wastes; and

= Agricultural plastic films.

The plant produces steam which is sold to the
local energy company, approximately 300 m
from the Husavik facility. Plans are already in
place to double the size of this facility to cope
with an enlarged geographical area.

Husavik, Iceland. 8,000 tpa Gasification Plant

In the UK, a number of other clients have
agreed ‘in principle’ terms and are proceeding
with the planning process, in readiness for
developing similar facilities, ranging from
10-60,000 tonnes p.a.

Project Contact Details:

Planet Advantage Ltd

Ascot House, 51 Water Street
Radcliffe, Manchester, M26 3DE
Tel: 0161 724 2222

Fax: 0161 724 2229

maill: info@planetgroup.co.ukWeb:
www.planetgroup.co.uk
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The RTAL Trefoil Process
RTAL Ltd.

Technology type: Thermal Treatment

Project Description

The aim of this project is to use a rotating
trefoil kiln to process waste materials. Clay,
pulverised fuel ash (pfa), sewage cake and
BMW can be fired in the kiln at a temperature
close to 1200°C. The resulting product is an
aggregate suitable for inclusion in a variety of
construction materials.

The project involves modifying an existing
plant in Tilbury to take BMW instead and as
well as sewage cake.

The proposed BMW waste stream for the
project is the separated fines from Greater
Manchester Waste. The material is high in
organics, contains grits and glass but very little
plastic or metal. The material was originally
produced as a soil improver but this was
stopped because of BSE. With its’ high
moisture and low calorific value it is not
suitable as RDF and currently GMW take
100,000 tonnes pa of this material to landfill.

Technology Background

The first stage of the process involves mixing
the input materials in controlled ratios to
ensure the consistency of the final product.

The plant has a dry powder mixer which sends
the combined material on to two pelletisers.
The pelletisers are large rotating drums.

The mixed materials are fed in at around

20% moisture and the rolling motion forms
pellets. The longer the material stays in

the pelletisers the larger the pellets. The
pelletisers are controlled by a combination of
speed and angle.

The pellets are then passed into a polishing
drum, which has the effect of creating a hard
outer shell to the pellets. The material is sent
on to a fluidised bed dryer, which removes the
moisture from the pellets. The hard outer skin
means that the pellets do not reduce in size as
the moisture is lost. The pellets are then fed
either directly to the kiln or to a buffer store so
that the amount of material in the kiln can be
controlled. Pellets are fed into the Trefoil kiln
at a controlled rate. The kiln is operated
continuously. The required temperature and
residence time are controlled by varying the
speed of rotation and pellet feed rate, typically
25 minutes at 1,170°C. The high temperature
melts the glassy constituents to form a vitrified
interior and exterior structure thereby reducing
the penetrability of the finished pellets. The
materials within the pellet produce most of the
energy required for the sintering process. The
precise temperature control required during
kilning is achieved by controlling the gas
burner via a series of non-contact
thermometers continuously monitoring the
temperature of the pellet bed.

The fired pellets exit the rear of the kiln via a
chute for cooling. This kiln was the first
constructed of its kind. Whilst retaining the
long established structure of a conventional
rotary kiln it was fitted with Incalloy inserts to
give the kiln bed a trefoil pouring motion. This
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doubles the capacity of the kiln compared to a
conventional rotary kiln. The motion gives a far
more even firing allow better flow of oxygen
to the pellets, it also increases the kiln surface
area and exposes a much larger bed face to
the radiant heat.

Inputs / Outputs

The planned inputs would be 100,000 tonnes
of organic material from Greater Manchester
Waste, clay, pulverised fuel ash from a power
station and sewage cake from a water works.

Scale / Costs

This project would involve making alterations
to an existing facility. Therefore, it is difficult to
give an overall cost for the whole
development.

Energy Balance

The Process is very energy efficient:

i) Most of the energy required for the Process
is supplied by materials being fired;

i) Kiln gases are recycled and used for drying
of clay and reducing water content of other
feed materials;

iii) Heat from the aggregate cooling stage is
used for green pellet drying and preheating
of kiln combustion air;

iv) Aggregate pre-heat prior to kiln feed; and

v) There is potential for electrical energy
generation.

Mass Balance

A fully operating Tilbury plant would produce
240,000m® of aggregate which is equal to
350,000 tonnes of primary material input.

Emissions

No significant releases will occur from the
process due to BAT being used to minimise
fugitive dust from the process.

Project Contact Details:

T Green

Managing Director

RTAL Ltd

Fort Road

West Tilbury

Tilbury

Essex

RM18 8UL

Tel: 01375 847366

Email: TilburyAgg@aol.com
Web: www.rtalinternational.com

Project Partners:

University of East London
University of Leeds
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EECO Integrated Recycling Centre

EECO Ltd.

Technology type: Thermal Treatment

Project Description

The Integrated Recycling Centre utilises three
core technologies;

= A Thermophilic Fermentation process,
employing micro-organisms to produce
industrial commodity chemicals, from the
biodegradable fraction of MSW;

= A third party, Combined Heat and Power
(CHP) technology, of either ‘Advanced’ or
‘Conventional’ design, used to convert
clinical, other hazardous wastes, and the
cellulose / lignin residues that result from
the fermentation process, into energy; and

< A Synthetic Aggregate process, used to
convert the solid ash residues of the
thermal process, into a high value vitrified
aggregate, suitable for use in constructional
concrete.

These technologies, when used in the correct
combination, maximise the opportunities for
recycling or materials recovery, converting all
of the ‘waste’ into useful, high value products.
The process is designed, such that, no residues
are produced from the reprocessing activities
themselves. The IRC is modular and scaleable,
additional technologies may be ‘integrated’, to
produce other products, as appropriate.

Technology Background

The thermophilic fermentation process is the
culmination of more than 20 years research,
originated at Imperial College, London.
Extensive experience has already been gained
with a number of biodegradable, agricultural
wastes, which has now led to specific testing
of BMW. This work is expected to produce
comparable results, in view of the similarities
between BMW and the biomass, already
successfully tested.

The CHP element is designed to convert the
cellulose and lignin, fermentation solid
residues, into electrical, steam or heat energy,
whilst treating any other materials that require
heat treatment disposal, i.e.; hazardous,
clinical, pharmaceutical or solvent materials.
This process can be selected from any suitable
OEM of ‘Advanced’ (pyrolysis / gasification), or
conventional equipment. Approximately 75%
of the energy produced is available for
‘export’, 25% being required to operate the
IRC recycling processes.

The Synthetic aggregate process is used to
sequestrate CO-, and to vitrify the Fly and
Bottom ashes, produced by the CHP process,
and to convert low value waste glass, into a
non-leachable, lightweight aggregate; suitable
for use as a high value pozzolan in
constructional concrete.

Inputs / Outputs

The commercial IRC is designed to deal with
all types of waste — from any local source,
producing high value products from the
wastes:

Conventional Recyclates: Glass, paper, plastics,
soils and metals, sold into existing markets.

Paper and cardboard can be transformed into
cellulose, for papermaking, high value
fermentation products, or energy.
Contaminated, mixed plastics can be
decomposed into their constituents; oil and
carbon. The oil can be used as a fuel, while
the carbon can be used to produce energy.

The CHP process: Produces electricity, and heat
for export.

Products of Fermentation: Bio ethanol is a high
value commodity chemical. Planned
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development of the Thermophilic fermentation
technology could allow the production of a
range of other bio-chemicals from waste, to
create a ‘Bio-refinery’.

Lightweight Synthetic Aggregate: For use in
concrete construction or horticultural markets.

Scale / Costs

The IRC is designed to be small scale and
modular — scaled to service a single
community or Borough. Typical IRCs could be
designed to handle between 24,000 and
100,000 tonnes of mixed waste, per annum.
Larger, or smaller, capacities are technically
possible, if no loss of proximity benefit results.
Direct capital costs to implement the IRC
would be in the order of £9 — £20m.

Energy Balance

Both the Thermal and Aggregate processes
generate surplus heat. This energy is captured,
making the IRC a net producer of both
electrical, and heat energy.

Mass Balance

Absolute IRC capacity (MSW) is directly
proportional to the degree of non fermentable
/ combustible material recovered for recycling
— the fermentation and thermal processes
modules being of defined capacity. The Mass
Balance assumes fermentation of all BMW,
and a 32,000 tonne per annum CHP process.
In this configuration, the nominal IRC capacity
is estimated to range from 43,900 tonnes per
annum (with zero recovery of non BMW
recyclates), to 105,700 tonnes per annum,

if all non-BMW is recycled, prior to the

CHP process.

Emissions

Exhaust combustion gases are produced by the
CHP and aggregate processes. Quantities will
vary, dependant upon the CHP process
employed, but will be fully compliant with EU
WID limits. Emissions to air are minimised, and
waste heat from the aggregate process
recovered, by feeding the exhaust gases from
this process back to the CHP process.

Project Contact Details:

Neil Bookless

EECO Ltd.

18 Duck Street

Dunmow, Essex

CM6 2)G

Tel: 01371 870917

Fax: 01371 870917

Email: neilbookless@eeco.fsbusiness.co.uk

Project Partners:

Bioconversion Technologies Ltd
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Estech Europe Fibrecycle™ System

Estech Europe Ltd.
Technology type: Other

i

FEED MIBORER

I

Project Description

This project uses an autoclave system to
process Municipal Solid Waste (MSW). The
planned project would be based at a Surrey
County Council site in Sunbury. The project is
a joint operation with Surrey Waste
Management, who are the waste
management contractor for the local council.

The aim of the process is to separate the MSW
into four material streams. These are:

= A marketable cellulose fibre derived from
the organic content of the waste;

« Ferrous and non-ferrous metals for
recycling;

= Mixed plastics for recycling; and

= Residual waste that would be sent for
further separation or disposal.

Technology Background

The steam for the autoclave process is generated
from an oil or gas powered boiler attached to
the plant. The autoclave process washes and
sterilises the waste and breaks it down into its
organic and non-organic fractions.

Once the processed material has been ejected
from the autoclave it is fed onto a conveyor belt
for primary processing where oversized
materials are separated out using a screen. The
remaining materials are further sorted using disc
screening that separates the fibre fraction from
the treated materials. A further classification
removes any foreign materials from the fibre.

The metals are removed using a series of
magnets and an eddy current separator,
leaving a residual material containing plastics,
aggregate and textile. Plastics are separated
out for mixed plastics recycling. The final
residual waste materials can be further
separated or sent for final disposal.
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Inputs / Outputs

The autoclave has a minimum design capacity
of ten tonnes per load and the plant proposed
in the application would be able to treat
25,000 tonnes of MSW per annum. However,
the system is modular and much higher
capacities can be reached if required. The
period of time that the waste spends in the
autoclave varies according to the amount and
type of waste in the system. For most
situations the waste is treated in the autoclave
for approximately 30 minutes.

The potential uses for the fibre include:

= Fibre board;

= Insulation board;

= Door and wall panelling;

= Roof tiles and shingles;

= Most products made using cellulose fibre as
base material; and

- Absorbent Materials.

The contract for the plant would be based on
a design, operate, finance and built basis.

Mass Balance

Estech Europe has a smaller mobile
demonstration plant that they have been using
to conduct recycling trials. The breakdown of
material percentages from the trial are shown
in the table below:

= Cellulose fibre 64%;
= Steel 3.5%;

e Aluminium 1%o;

= Mixed plastics 9%;

» Glass 4%;

= Aggregate 2.5%; and
* Residue 16%.

Emissions

The Fibrecycle™ process is a benign, almost
emission free waste treatment method.

Project Contact Details:

Peter Coe

Director of Business Development
Estech Europe Limited

Beecham Business Park
Northgate

Aldridge

West Midlands

WS9 8TY

Tel: 08701 601 701

Web: www.estecheurope.com

Project Partners:

Surrey Waste Management
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Technology type: Other

Project Description

This project uses temperature,
pressure and weak acid hydrolysis
to process Biomass including
BMW into a variety of marketable
products. The Biomass waste is
treated in a Gravity Pressure
Vessel (GPV).

The GPV comprises two concentric steel pipes;
the outer is an annulus to the inner and has a
closed concave end, the inner is open ended.
The outer pipe ranges in diameter from 300 to
700mm to suit designs: it is around 700
metres long hanging freely in a sealed
borehole. At the headworks the GPV is sealed
to the borehole by a pressurized cap so that a
vacuum can be applied to the enclosed space
between the GPV and borehole lining.

The Biomass in water descends the outer
annulus of the GPV to the bottom where the
catalyst a dilute acid is added to trigger the
break down of the celluloses to the
saccharides/sugars: it is instantaneous and
highly exothermic. The acid is then neutralized
and the resulting hot sugar mixture rises up the
inner pipe to the surface. The proposed plant
will be treating 300,000 dry tonne of waste
Biomass per year of which over 55,000 tonne
will arise from Municipal Collections. The
planned location of the plant is Eastham Wirral.

Technology Background

The Genesyst process is a continuous flow
operation of the weak acid hydrolysis process
within the patented Gravity Pressure Vessel
(GPV) to convert Biomass from Cellulose based
sources to the Saccharides or Sugars enabling
these to be fermented to produce the fuels

The GeneSyst Process
GeneSyst United Kingdom & Ireland Ltd.

Ethanol and/or Butanol.

In order to convert cellulose to sugars it has to be
treated by a ‘cooking’ process, i.e. promotion of
the reactions at high temperature and pressure.
An acid, typically carbonic acid derived from
carbon dioxide generated in the fermentation
process, is introduced into the GPV to promote
the reaction. The degree of hydrolysis is
controlled by the pH with neutralisation of the
reaction by addition of an alkali.

The Biomass solution entering the GPV collects
heat as it descends, whilst gaining pressure.
The reaction is then started and fixed within
the reaction zone. The finished mixture then
rises and loses pressure whilst it is cooled. The
heat surrendered by the cooling mixture
transfers to the down flowing Biomass
solution. The process vessel hangs within an
evacuated annular chamber, grouted into the
ground, over its full height — it thus resembles
a large vacuum flask. The evacuated outer
chamber provides both environmental
containment and thermal insulation.

The Genesyst process uses any Biomass
including biodegradable fraction of MSW. To
handle and process this waste, the MSW needs
pre-processing in a traditional recovery facility to
remove recyclables and inert materials, leaving
the biodegradable fraction for processing. The
residue at this stage will then be screened and
macerated in water to produce a pumpable
suspension of Biomass in the form of slurry.

This mixture passes down the outer annulus of
the Gravity Pressure Vessel, gaining heat from
the adjacent rising material as it descends. The
temperature of the mixture entering the reaction
zone is adjusted by adding steam as required.
The mixture is under significant pressure arising
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from the head of mixture above. Acid is added
here and hydrolysis commences.

After a short controlled reaction time an alkali is
added at a higher elevation to neutralise the
mixture and stop the hydrolysis. The mixture
rises up the vessel, surrendering its heat to the
adjacent incoming mixture as it rises.

The mixture passes to one or more fermentation
chambers where yeast is added and
fermentation progresses at a controlled
temperature. The fermented mixture is passed
forward to enable the Ethanol to be separated.
The remaining mixture is passed to a dewatering
stage where a large proportion of the water is
removed from the mixture. The majority of the
supernatant water is passed back to the waste
mix for reuse. The dewatered cake contains
substances, such as furfural, acetic acid, levulinic
acid and fermentation nutrients, which can be
extracted and marketed commercially.

Inputs / Outputs

The total input to the plant will be around
300,000 dry tonne of Biomass of which over
55,000 tonne will arise from Municipal
Collections. The process will produce
marketable products including Ethanol [and/or
Butanol], Carbon Dioxide, small quantities of
Methane, Lignin, Yeast, Furfural, Acetic,
Levulinic and Formic acids and Xylose. The
Carbon Dioxide will be extracted and sold
completely removing it from air discharges.

The plant will be capable of producing all
these products in commercial quantities.
Research will be carried out on the site to
assist in determining the commercial viability
of extracting these or new products. DEFRA is
invited to participate in this area.

Scale / Costs

The construction costs for the whole plant is in
the region of £32 million.

Energy Balance

The demonstration aspect of the project will
not be separately identifiable to the main
plant. The plant is proposed to be near self
sufficient in energy use.

Mass Balance

The daily input of 1000 tonne of Biomass
should produce between 300 to 360 tonne of
fuel grade ethanol. For the Biomass arising
from Municipal Waste [BMW] the output will
be lower at around 60% of this figure.

Emissions

The process will produce Ethanol, Water and
Carbon Dioxide. Ethanol will be to Fuel Grade
specification: Waste water will be treated for
discharge to inland water courses: Carbon
Dioxide will be extracted and thus fully
eliminated from emission to atmosphere. A
small residue of inert materials, a fully
neutralized non hazardous metal salts, will be
collected and become available as a plaster
matrix or as road fill or bulking material in
concrete or paving slab manufacture.

Project Contact Details:

Peter Hurrel

30 St Margarets Grove, Great Kingshill,
High Wycombe, Bucks

HP15 6HP

Tel: 01494 717146

Email: hurrellconsult@aol.com

Paul Smith

Halcrow Group Ltd, Burderop Park Swindon,
Wiltshire, SN4 0QD

Tel: 01793 816 419

Email: smithpt@halcrow.com

Web: www.genesyst.com

Project Partners:

Halcrow Group Ltd
Reuse UK Ltd
Peel Group
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The Sterecycle Process

Sterecycle
Technology type: Advanced Autoclaving

Typical facility

Project Description

The Sterecycle process uses a series of
advanced autoclaves to process unsorted
MSW. The Sterecycle autoclave process
converts the MSW into a series of recyclables
including an organic fibrous material which
can be used as (1) green ROCable biomass fuel
sterefuel® that is over 98% biomass; or (2) in
land remediation as sterefibre®; or (3) as a
feed source for pulp recovery; or (4) in
building products. A facility typically processes
100,000 tonnes per annum of MSW but is
modular and scaleable as needed.

Technology Background

The Sterecycle process is a patented autoclave
system with a history in the USA dating from
1991. Two plants have been built in the USA
and a 3rd plant is in construction in the UK with
a capacity of 100,000 tpa. Over £10 million
equity funding to date, including from Goldman
Sachs International and Impax Group Plc.

The Sterecycle process incorporates a range of
unique energy recovery and environmental
control features. Unlike simple steam injection
technologies, steam is generated within the
jacketed autoclave under pressure. The process

sterilises and cleans waste materials, softens
plastics and transforms biodegradable material
into a biomass fibre. Following the autoclaving
or ‘cooking’ process, the materials are clean
and sterile and elements are readily separated
in a series of mechanical processing operations
into clean recyclable product fractions. The
steam conditioning has two principal effects
on the waste material:

< The material is now clean and can be easily
separated by mechanical separation
equipment; and

= The material has been reduced in volume
by 60 to 70%.

The sterilized material is then mechanically
separated into its various constituents: biomass
fibre (60%) and non-organics (40%)

Sorting is done by means of processing
equipment similar to that found in a standard
Materials Recycling Facility (““MRF”’) including :
a series of conveyors, trommel for separating
the fibre, eddie current separator for the non-
ferrous, magnet separator for the ferrous, air
separation, optical sorting and sorting station.

The bio-degradable wastes have been formed
into a biomass fibre product of high purity
(98%+ biomass). Due to the unique autoclave
and separation processes, the Sterecycle
process has exceptionally high recovery and
purity rates for biomass. Over 95% of the fibre
is recovered in this high purity product fraction
ensuring that all other product fractions
contain extremely low levels of
biodegradability. Testing of Sterecycle fibre for
biodegradability indicates around 25%
reduction in biodegradability occurs via the
Sterecycle process when compared to typical
raw MSW. Biodegradability can be further
reduced with simple composting.
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Inputs / Outputs

The project can economically take 50,000
tonnes of unsorted MSW per annum.
The outputs are:

* 40% - Clean In-organics: Glass,
Non-Ferrous, Ferrous, Plastics, Textiles; and

* 60% - Organic fibre.

Scale / Costs

Capital cost : 100,000 tonnes pa standard
plant — £10-12 million excluding land costs.

Land take (m?): Buildings footprint 3,000 m?
for 100,000 tones pa plus roads, workshops,
offices, etc.

Reference plants:

< Nevada — Demonstration plant (capacity
5,000 tpa) for paper pulp recovery and
R&D, operated from 1996 through 2006;

= California — plant relocated for US
Department of Agriculture R&D, Biofuels
Programme;

* Minnesota — 60,000 tpa plant
commissioned 2005 for ““high biomass
fuel” production; and

= United Kingdom - 100,000 tpa plant in
construction, completion 2007.

UK twin vessel plant, capacity 100,000 tpa

Mass Balance

UK Mass & Energy Kg / t of MSW
Balance Sheet

MSW input 1000
Wetting Agent 50
Output Product Fractions (typical)
Biomass Fibre 550
Glass/Grit/Fines 125
Plastics 75
Textiles 25
Ferrous Metal 60
Non-Ferrous Metal 20
Brick/Stone 25
Wood 25
Miscellaneous Reject to landfill 145
Total Output 1050
Electrical Power 30
Gas or Fuel Oll 125
Emissions

The Sterecycle autoclave is a closed loop
process that recycles steam and water used in
processing, with nil emissions or effluent.

Waste water can be used within the process.

Project Contact Details:

Sterecycle London office:
Knaresborough Place,
London, SW5 OTF

Tel: 020 7244 6493

Fax: 020 7691 7139
Email: info@sterecycle.com
Web: www.sterecycle.com
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Eley Autoclave

Fernwood
Technology type: Autoclave

Project Description

An ingenious new facility is being
commissioned in Anaheim, California, and is
considered to be the first commercial
installation in the world for the autoclave
processing of Municipal Solid Waste. This dual
autoclave facility is designed to process 160,000
tonnes a year of MSW, each autoclave being 26
metres long and 2.6 metres in diameter. The
production trials have successfully processed 25
tonnes of MSW per batch, with an upgrade
currently being considered to achieve between
30 and 35 tonnes per batch.

The Autoclaves at Anaheim are designed by
Dr. Michael Eley, previously of Alabama
University, and are the culmination of a long
line of pilot plants dating back to 1983 when
his research into MSW autoclaving began. One
of Dr. Eley’s early pilot facilities was procured by
others and brought to the UK, resulting in a
number of autoclave projects. Unfortunately,
without the inclusion of Dr. Eley’s continued
input, these projects have achieved somewhat
indifferent success.

The Eley Autoclave accepts ‘black bin bag’
MSW, or any other pre-sorted derivative, and

treats the batch in a pressurised vessel with the
application of saturated steam. Glass, cans and
plastic bottles are delaminated, with plastics
and paper being reduced in volume. Kitchen
and garden wastes are cooked, stabilised,
reduced in volume and co-mingled with the
other residues. On completion of the treatment
phase, the resulting cellulosic biomass
(cellulose) forms a fines material that is easily
screened from the heavies or larger particles
within the co-mingled residue. The ferrous and
non ferrous metals produced from this
screening process often produce higher
revenues than those from a traditional waste
recycling facility due to their higher purity
(exclusive of laminates).

Eley has now enhanced the design of his
autoclave such that it does not require the
familiar incline and decline function still
adopted by some autoclave promoters. The
Anaheim vessels remain horizontal throughout
the feed, cooking and emptying cycles of the
autoclaving process thereby reducing building
dimensions. More importantly however is the
development on the inside of the vessel, where
the internal flighting, steam injection and
process sequence control have been upgraded
in his latest model.

Dr. Eley supports his autoclave process via his
own company, Bio Products, and has appointed
Fernwood Waste Recycling Limited (FWR)
based in Nottingham, to hold the Technology
License for the Eley Autoclave within the EU.
FWR is responsible for the sales, marketing and
engineering support of the Eley Autoclave
solution, providing direct access to Dr. Eley and
his 26 years of MSW processing experience,
including potential visits to the Anaheim plant
and its US based engineering support.
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The autoclave process solution is specifically
designed for the bio-stabilisation, volume and
weight reduction of Municipal Solid Waste
(MSW), regardless of either the inclusion or
exclusion of any kerbside pre-sorting activity.
The Eley Autoclave is classified as a Mechanical
Heat Treatment (MHT) facility, and therefore
provides an avenue for compliance within the
EU Landfill Directive to avoid the Landfill
Allowance Trading Scheme (LATS) penalties
applied to untreated MSW.

The EU Landfill Directive identifies targets for
member states to reduce the amount of
Biodegradable Municipal Waste (BMW) being
disposed of in landfill. Article 6 states that
‘Member states shall take measures in order
that only waste that has been subject to
treatment is landfilled’.

From Article 2, the definition of pre treatment,
the following three criteria must be met:

< The waste must go through a physical,
thermal, chemical or biological process,
which may include sorting;

« The characteristics of the waste must
change to reduce its mass, volume or
hazardous nature; and

= The process must facilitate the waste’s
handling or recovery.

It is clear that the autoclave process is more
than capable of achieving the above criteria.

In practice however, without the right design
and process knowledge it has been easy for a
number of UK projects to fail. The UK has
suffered from pilot plants that are unable to
scale up to the requirements of a commercial
facility. They have failed to treat large volumes
of MSW in a uniform and efficient manner,
suitable for either Landfill Directive compliance,
or as the preparation stage for other potential
uses. For example, MSW can ‘ball up’ within
the autoclave, preventing uniform treatment
and causing extraction difficulties, this being a
classic symptom of the inclined autoclave when
processing large batches.

The Eley Autoclaves at Anaheim have resolved
some of the above issues, producing samples
of cellulose that is an ideal recycled bulk
material for use in the paper industry, and
resulting in diversion levels of around 85%.
However, the installation at Anaheim has also
highlighted areas of difficulty with the
engineering design of the autoclaves which will
result in further development work taking place
for up to 12 months. In view of the importance
of ensuring that the first Eley Autoclave
installation in the UK is successful, this will
result in a delay until early 2008 before the
product can be made available in the UK.

Within the UK it is clear that capital expenditure
and operating costs of an autoclave facility
sending cellulose direct to landfill can be offset
by the simple avoidance of LATS penalties.
However, the cellulose can be used to provide
additional revenue streams, with the likes of
gasification, electricity generation (eligible for
renewable obligation certificates, ROC’s), paper
recycling and the manufacture of other
composite materials being potentially viable
commercial prospects for the future.

It is hoped that once the Anaheim facility is
fully operational it will act as a springboard,
providing a confidence boost to all those
concerned with both the engineering
practicalities of an autoclave facility, as well as
understanding the commercial benefits
associated with LATS and Best Practice
Initiatives. It is extremely important that the
next Autoclave project within the UK is a
success, facilitating the Environment Agency to
define a clear strategy and classification of the
cellulose and its potential usage.

Project Contact Details:

Charles Holehouse (Managing Director)
Fernwood Waste Recycling limited
www.fernwood.co.uk

0115 938 9378
charles.holehouse@fernwood.co.uk
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“Zero Bury” Waste System

EVRS

Technology type: Mechanical & Thermal Treatment

Project Description

The EVRS “Zero Bury” system offers
remediation of non-hazardous Municipal Solid
Waste (MSW) and Commercial Waste. After
processing in a Material Recovery Facility
(MRF), recyclables are recovered and sold. All
residual wastes are used in various proven
proprietary processes to make ecologically-
sound high added-value products.

Recyclables with value and uses, such as
metals and glass, are extracted in the MRF and
sold. All residual MSW & CW is then steam
sterilised to yield feedstock, (or equine fluff).
The process then turns the feedstock into a
valuable finished material — Recycled Plastic
Timber Substitute (RPTS®).

The RPT® product is similar in structural
integrity and fire resistance to wood and offers
improved retention of fastenings. The product
is durable and does not decay or rot, working
easily with a wide range of applications. When
the product is no longer required the product
can be returned to the processing plant for
complete recycling.

EVRS Ltd. has expertise in the design and
specification of RPTS® plants, and links to
leading experts to ensure that whole process
(of planning, construction, equipping and
operations) is performed with the greatest
cohesiveness, efficiency, within budget and on
time. The company aims to design projects
that are adaptable and sensitive to local needs.
The technology for making RPTS® is offered
under licence to clients.

The EVRS processes make it possible to
dispose of 100% of residual MSW, CW and
other non-hazardous waste, by incorporating

all materials left over after the sale of
recyclables, into RPTS®.

Plants are specifically designed to be open as a
local training resource and visitor centre, and
to make the facilities available to meet any
special local needs — community engineering
facilities and emergency water and power
supplies being within that remit.

Technical Overview:

The processes used are well established and in
wide use around the world. Similar systems
were first introduced in the 1980s, and have
been evaluated by the US Army.

The core processes are:

Waste Plant:
< Sort by MRF;
« Size Reduction of material to sterilise;

e Steam Sterilisation, then drying to produce
a cellulosic fibre (which could be used as
Refused Derived Fuel).

Plastics Plant:

« Blend;

« Pelletise; and

= Extrude into finished new products

EVRS will also provide a marketplace for the
products.

Project Contact Details:

140, Albion Street, Southwick, West Sussex,
BN42 4DP

Tel:0870 8965000

E-mail info@evrs.co.uk
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Glossary

Aerobic Digestion/Composting: Biological decomposition of organic materials by micro-
organisms under controlled, aerobic, conditions to a relatively stable humus like material called
compost.

Anaerobic Digestion: A process where biodegradable material is encouraged to break down in
the absence of oxygen. Material is placed in to an enclosed vessel and in controlled conditions
the waste breaks down typically into a digestate, liquor and biogas.

Animal By-Products (ABP) Regulation: Legislation governing the processing of wastes derived
from animal sources.

Biogas: Gas resulting from the fermentation of waste in the absence of air (methane/carbon
dioxide).

Biodegradable Municipal Waste (BMW): The component of Municipal Solid Waste capable of
being degraded by plants and animals. Biodegradable Municipal Waste includes paper and card,
food and garden waste, and a proportion of other wastes, such as textiles.

Green Waste: Vegetation and plant matter from household gardens, local authority parks and
gardens and commercial landscaped gardens.

In-vessel Composting: The aerobic decomposition of shredded and mixed organic waste within
and enclosed container, where the control systems for material degradation are fully automated.
Moisture, temperature, and odour can be regulated, and stable compost can be produced much
more quickly than outdoor windrow composting.

Mechanical Biological Treatment (MBT): A generic term for mechanical sorting/separation
technologies used in conjunction with biological treatment processes, such as composting.

Municipal Solid Waste (MSW): Household waste and any other wastes collected by the Waste
Collection Authority, or its agents, such as municipal parks and gardens waste, beach cleansing
waste, commercial or industrial waste, and waste resulting from the clearance of fly-tipped
materials.

Refuse Derived Fuel (RDF): A fuel produced from combustible waste that can be stored and
transported, or used directly on site to produce heat and/or power.

Renewables Obligation: Introduced in 2002 by the Department of Trade and Industry, this
system creates a market in tradable renewable energy certificates (ROCs), for which each supplier
of electricity must demonstrate compliance with increasing Government targets for renewable
energy generation.

Source-segregated/Source separated: Usually applies to household waste collection systems
where recyclable and/or organic fractions of the waste stream are separated by the householder
and are often collected separately.
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